ABSTRACT In the Gulf of Mexico, the overfished population of red snapper (Lutjanus campechanus) is a major source of revenue resulting in a dichotomy between maintaining the health of the fishery and meeting the demands of the local economies. In order to govern marine fisheries the Magnuson-Stevens Fishery Conservation and Management Act of 1976 was created. This act has established a 200 mile exclusive economic zone (EEZ) around the United States coastline and 8 regional fishery management councils whose roles are to develop fishery management plans. With the involvement of the fishers, the councils work to protect fishery resources while managing the fishery in such a way as to produce optimum benefits for society. Therefore, according to regulation, any change in the economic status of the Gulf Coast or the health of the red snapper fishery must result in a regulation change to uphold this balance. In an attempt to improve understanding of the complexity of managing a fishery, this case study illustrates the roles of the various people involved in the extensive process of regulating this red snapper fishery. It introduces the complications that arise in this process through the perspectives of biologists, policymakers, and fishers at each step along the way. By necessity, to introduce the process in a manageable way, various steps, people, and complexities in the process are either reduced in importance or not introduced. All of the people introduced in this case study are fictional, but they are based on actual individuals within the process.
T he anticipation and suspense of the upcoming vote grows as the crowd enters the room. In the balance lie the declining health of the red snapper fishery and the post-Hurricane Katrina economy. Because of the desirable taste of red snapper, they have been fished since the mid1800s, bringing millions of dollars in revenue to local communities through the recreational and commercial fisheries. However, overfishing has been occurring since the 1980s and the fish are smaller and reproducing earlier, both signs that the health of the population is declining. Congress passed the Magnuson-Stevens Fishery Conservation and Management Act of 1976, which serves to conserve and manage the fishery resources found off the coasts of the United States. Regional councils were established under this Act and laws were established to protect declining stock of fish. One of the regional councils established under the Magnuson-Stevens Act is the Gulf of Mexico Fishery Management Council (GMFMC). After red snapper were recognized as being overfished, the GMFMC developed the Reef Fish Fishery Management Plan of 1984 (FMP), in part to help protect red snapper stocks. Regulations on red snapper are constantly changed through additional amendments to the FMP as the population changes through time. Today, the GMFMC meets to vote on stricter regulations potentially affecting thousands of lives (Fig. 1) .
The recreational red snapper fishery in the Gulf of Mexico is composed of private anglers and charter boats. The total catch by private anglers is nearly equivalent to that of approximately 650 charter boats that cater to roughly 390,000 passengers per year. Meanwhile, the commercial red snapper fishery has more than a hundred boats that earn more than $6 million a year. There are countless hotels, restaurants, food industries, and tourist businesses that benefit from the red snapper industry as a whole.
In this crowded room today, owners of commercial boats, whose businesses have already suffered great losses in their annual revenue, sit alongside recreational charter boat captains, whose only source of income relies on the ability to catch fish. Because red snapper is a bycatch in shrimp trawls, shrimp boat captains are also in the audience, possibly facing stricter regulations even after having lost almost everything to Hurricane Katrina. As the council members take their designated seats, they can feel the eyes of the audience upon them. The council chair sits before this panel of concerned faces and calls the meeting to order (Fig. 2) .
Dr. Sue Krunchman, a research biologist for the National Marine Fisheries Service (NMFS), sits apprehensively in the audience opposite the fishers. She has spent the past decade collecting and analyzing data on red snapper. Sue is accompanied by Dr. Gervis Mason, a stock assessment biologist also for NMFS, with whom she has collaborated on numerous studies over the years to supply data for his fish population models. Gervis spent several months developing the models used to predict future red snapper populations that helped shape the alternative regulations being voted upon today. He leans wearily back in his seat, tapping his pencil on the stack of papers before him. With the politics involved, it seems like his work all too often falls on deaf ears. Rarely does he believe that his work gets the attention it deserves when new regulations are considered. Nearby, Dr. J.D. Morgan, an economist on the council staff, waits quietly in a corner chair. Although his input is valued by the council, he has little to say because his studies have been limited by a lack of funding. Gervis, Sue, and J.D. are not voting council members; however, it is their research that the council will use to make and support their decisions. Although it is not the final say, the council's vote will advise the National Marine Fisheries Service (NMFS) on the final decision regarding these regulations.
One council member likely to vote with more emphasis on economics is the director of Mississippi' With an environmental law degree and undergraduate degree in marine science, Samantha comes into this meeting to try to achieve the same federal standards that Eddy must follow. Both Eddy and Samantha, as voting members of the council, must balance all the information presented to them before they vote (Fig. 3 ).
Today's vote is on Amendment 27, the newest revision of the Reef Fish FMP to address the overfishing and overfished status of the red snapper population in the Gulf of Mexico (Fig. 4) .
Overfishing of red snapper is a result of catch by commercial fishers and recreational anglers, as well as its bycatch (mostly from juvenile red snapper) in the shrimp trawl fishery. Prior to voting for the new amendment, the existing regulations allocate a total allowable catch of 9.12 million pounds (MP) that is divided between the recreational and commercial fisheries, a minimum length of 15 inches for both commercial and recreational fisheries, and a bag limit of two fish per person per day and zero fish for captain and crew in the recreational fishery. With the current regulations, red snapper continue to be overharvested. However, Amendment 27 proposes new regulations that may potentially allow the stock to recover by 2032. Each regulatory action contains several proposed options. Some of the actions and their alternatives on which council members will be voting today are listed in the sample ballot. The council will decide on four things: the total allowable catch (TAC), the bag limit for recreational red snapper fishers, the minimum size limit for commercial fishers, and the bycatch reduction mandate for shrimp trawlers. After these rules are established, state laws determine how many licenses for each fishery will be issued and who will be eligible for those licenses (Fig. 5) .
A Regulation's Journey to the Council

Part 1. Humble Beginnings, Data Collection, and Analysis
One year before the council meeting, the process of creating a new regulation had already begun… Arguing voices surround Dr. Sue Krunchman, a field biologist and researcher for NFMS, as she reviews a rehearsed speech that she will present in the next few minutes at this year's SEDAR (southeast data, assessment, and review) data workshop. Having difficulty concentrating, Sue scans the room. There isn't an empty seat to be found. The crowd of people standing along the back wall serves as an indicator that the public turnout for this meeting has far exceeded the number of people expected to attend. Among this unusually large public audience are people of various and often conflicting investments in the red snapper fishery (Fig. 6) .
Like the meeting organizers' failure to accommodate the crowd, many of the scientists' technical and unclear presentations have left the public restless. It is Sue's fear that she too has underestimated the public input and that her presentation will only add to the unease of the room. As the audience stirs around her, Sue tries to focus on what has brought her to this point.
Throughout the years, Sue has worked in many positions that acquire the data she will present today. After completing graduate school, she worked as a NMFS fisheries observer on a shrimp trawling boat where she recorded the species caught as bycatch, the amount of each species caught, and calculated the percentage bycatch per trawl. The data Sue (and the other observers) collected on the shrimp fishery exposed the high bycatch and fish mortality of the shrimp industry. In fact, the data collected by NMFS fisheries observers throughout the Gulf of Mexico showed that the shrimp industry is the predominate source of red snapper bycatch. Furthermore, the red snapper caught in the shrimp trawls were juveniles. The shrimp industry lands around 24 to 25 million red snapper (usually between the age of 0 and 1 year) whereas the commercial and recreational fisheries combined land around 3 to 4 million adult red snapper (stock assessment summary). Due to mortality before the age of reproduction, the red snappers caught by the shrimp trawlers could not contribute to the overall population. To address this bycatch problem, Sue became one of the scientists involved in developing and implementing bycatch reduction devices (BRD). In fact, a shrimp boat captain she knew from her days as an observer saw the potential benefit in implementing these new BRDs. If the BRDs were successful, there would be less work in removing the bycatch from the boat. Plus, potential fishing restrictions that would occur if the bycatch problem remained unresolved would be avoided. Therefore, he assisted her in the development and testing of the BRDs. These devices came in a variety of forms and were placed in the net with the sole purpose of excluding non-target species in an attempt to reduce the amount of bycatch during the shrimp trawls. Their goal was to make a BRD that successfully reduced the bycatch by 30% for the duration of 20 trial runs. After many designs and trials, Sue and the shrimp boat captain succeeded and the new BRDs were approved and mandated for use in the shrimp trawling nets. Sue then calculated a revised bycatch mortality parameter to be used in models that estimate bycatch impacts on the total population.
After her years as an observer and then a BRD developer, Sue has progressed to the role of a principal investigator estimating population abundance of red snapper in the Gulf of Mexico for the National Marine Fisheries Service. This project generates population estimates from annual surveys, including plankton tows and longline sets, which have been conducted as part of an ongoing study. Her results will likely use both the abundance of red snapper larvae collected from the plankton tows, along with the abundance estimates of the older, larger fish collected from the longline sets. In addition to producing a population abundance estimate, these surveys allow Sue to remove and age otoliths (inner ear bones) to determine age and growth of red snapper (Patterson, 2001) . The age and growth, along with the known age of maturity and her previous work on bycatch mortality rates of red snapper, may later be used to support regulation changes on minimum size limits for fishery harvest (Fig. 7) . Sue's flashback on her career fades with the sound of her name being called. She slowly comes back to reality where tired and frustrated people wait impatiently for her to present the last talk of the workshop session. Data have already been presented from many different sources including the recreational fishery surveys, commercial fishery databases, academic research, and research conducted by state and federal agencies. Sue hurriedly steps up to the podium to relay her results to the audience. She presents findings from the bycatch surveys, the improvements in bycatch through the use of BRDs, and the results of her studies on the population size and structure of the red snapper in the Gulf of Mexico. However, despite her well executed speech, she is inundated with questions that thoroughly evaluate her work. Everything from her sampling techniques to her analysis of the data is scrutinized. The audience questions everything, from her choice of sampling locations in the Gulf of Mexico to the way in which she collected and stored otoliths. Although more intense than she has ever experienced, this is not entirely new for Sue. Ever since the implementation of SEDAR made the data collection and selection processes open to the public, she has had to deal with angry fishers and critical scientists alike. After a long series of questions, a quiet comes over the audience. It seems that her time in the hot seat is over. However, a fisher in the audience breaks the silence. Like so many others standing alongside him, his livelihood depends on how her data are used. He complains about the "old method," as he calls it, where scientists collect data from the same location from year to year, not accounting for the various new artificial reefs and oil rigs where he catches a lot of fish. This is not the first time Sue has had to respond to this comment. Many fishers believe that the studies conducted do not represent what really is occurring.
She explains that she must keep track of the entire population, not just the fish that are attracted to the new artificial reefs and oil rigs. The problem with only collecting data at these new sites is that it is impossible to distinguish if an increase in abundance is a result of more fish being attracted into the area or an actual increase in the total population. If it is true that the increase in the total amount of fish at the artificial reefs and oil rigs is from an increase in the total population, then the fish will disperse into the surrounding waters. Therefore, when the scientists use their standard methods of collecting data at randomly selected sites year after year, they can actually monitor an increase in the total population if it occurs. The fisher sits down with a head shake as his only response. With all questions answered, she steps down from the podium and once again joins the 64 other data workshop scientists. Together they sort out the arguments of the day and finalize their agreement on which datasets should be used in the next workshop. The report they write will be the foundation for the stock assessment models in the next phase (Data Workshop Report).
Part 2. Turning Numbers into Trends: Stock Assessment
Dr. Gervis Mason, a National Marine Fisheries Service stock assessment biologist, rubs his strained eyes. Held captive by the white glow of his computer screen, he is 1 of 20 data analysts who have worked tirelessly with minimal breaks for the past 16 hours. He picks up his coffee mug and notices the ring it has left on the already disheveled papers of the final data workshop report. As a part of the SEDAR stock assessment workshop, he works alongside his colleagues to decide on an appropriate model to determine the status of the fishery. Each model depends on assumptions, such as the number of fish that die naturally each year and the use of various parameters, such as the rate of recruitment into the fishery. Gervis and his colleagues must choose a model that is best suited to their available datasets and has the least amount of assumptions. These decisions are not easy because two different population models that consider the same parameters could convey substantially different results. Any decisions at this workshop will have to be defended by Gervis and his colleagues at the SEDAR review workshop where the leading international experts in population dynamics will be the judges. Therefore, they must examine the complexities at every level of the assessment process, from the models they choose to the assumptions and uncertainties attached to each parameter within that model.
To determine if overfishing on red snapper is occurring, Gervis calculates F/F MSY (the ratio of the current fishing mortality rate [F] to the fishing mortality rate that produces the maximum sustainable harvest [F MSY ]). To determine if the stock is overfished, he computes B/B MSY (the ratio of the current spawning biomass [B] to the spawning biomass that would produce the maximum sustainable harvest [B MSY ]). These calculations use many parameters developed in the SEDAR data workshop (Data Workshop Report), including natural mortality, release mortality, bycatch, stock structure, age and maturity, and catch trends in both the commercial and recreational fisheries. By comparing these two ratios, Gervis can diagnose the overall health of the stock. Ideally, Gervis would like to find a B/B MSY ratio above 1.0 and an F/F MSY ratio below 1.0, indicating a healthy stock. However, knowing the history of the red snapper fishery, this is not what he expects to find (Fig. 8) .
All the models agreed upon by the SEDAR workshop participants resulted in a consensus that red snapper were undergoing overfishing and are overfished. Armed with their assessment, Gervis packs up to join the other scientists at the SEDAR review workshop to present results, decide on a range of TAC to present to the council, and evaluate how the various regulation options being proposed will likely affect the stock. Gervis and his colleagues work together and come to a consensus on a TAC range that may allow for the red snapper stock to recover. Based on the new assessment they recommend a TAC between 8 million pounds (MP) and 10 MP, which must be divided among the different fisheries. Although the TAC changes from year to year, the percentage of the TAC that each fishery (commercial vs. recreational) receives has historically remained constant for the red snapper fishery.
To meet the new TAC, Amendment 14 regulations include a combination of bag limits (the number of fish allowed per person in the recreational fishery), minimum size limits for the commercial fishery, and bycatch reductions in the shrimp fishery. Gervis's job is now to determine the biological impact that each alternative will likely have on the red snapper stock. At the meeting they examine how different recreational bag limits will likely affect the total recreational catch. They also attempt to estimate how changes to the commercial minimum size limits will affect recruitment. Using a complex recruitment model that takes into account spawning biomass, rates of population growth, and a lengthat-maturity parameter, Gervis can assess how changes in the minimum size limit will affect the population. Once again, there are many complex decisions to make concerning the types of models used because of their many assumptions.
Gervis must look at possible percentages in reduction of bycatch in the shrimp fishery, means by which to obtain those percentages, and what impact each percentage will likely have on stock recovery. Gervis and his colleagues focus their attention on the degree of efficiency of each BRD available and their potential effects on the red snapper population. Evaluating the efficacy of the BRDs available and the population of the fishery, they decide on a range of 30 to 74% reduction in bycatch mortality of red snapper juveniles. This range is decided by considering what bycatch reductions are possible using available BRDs as well as the amount of reduction deemed necessary by models for population recovery. By considering both the amount of bycatch and how the bycatch affects the population status, the scientists also project what impacts these different percentages will likely have on the future stock.
Gervis breathes out a sigh of relief as they finish the SEDAR report (Assessment Summary Report SEDAR 7). Even though the model projections have a great deal of uncertainty, both the models and the data are subject to an extensive network of evaluations before the results are presented to the council. Essentially, the decisions made by Gervis and his colleagues have been checked thoroughly by each other, by the public, and by experts in the field. His job is over for now and it is up to the council to make the lifealtering decisions based on the model projections (Fig. 9) . 
Part 3. Show Me the Money: Economic Evaluations
At the SEDAR review workshop, Dr. J.D. Morgan, the sole economist on the council staff, listens from the audience as Dr. Gervis Mason and his colleagues present the projected impacts of the council's regulation alternatives. J.D. envies the relief he sees on the faces of the stock assessment biologists as they finish their presentations. He knows that his job has just begun and in time he must present his evaluation of these alternatives, but from an economic perspective rather a biological one.
With a long list of tasks he must complete, he drudgingly heads back to his office. J.D. must now evaluate how changes in the bag limit and minimum size limit in the red snapper fishery will affect the overall economy. As an economist, J.D. must create models to determine the likely impacts of different regulations to get the most value out of both the recreational and commercial fisheries without harming the stock. Crammed between the large stack of papers on his desk and filing cabinets behind him, J.D. begins to write an economic evaluation of the regulation alternatives. Just like the stock biologists, he has many complex models to consider. These models are peer-reviewed and chosen upon through the Gulf of Mexico Fishery Management Council's Scientific and Statistical Committee (SSC) (Fig. 10) .
Each model predicts a regulation's impact on the fishery with regard to economic value. In determining economic value, J.D. must consider the commercial and recreational fisheries separately because the net worth of each fishery is established using different methods. In the commercial fishery, the economic value is measured in hard money, the dockside price of each fish; the value of the recreational fishery is measured by how much the recreational fishers are willing to pay for their fishing experience. Although the value of the commercial fishery and the value of the recreational fishery are not easily comparable, they provide the framework for his economic studies. J.D. will present his calculated values for both the commercial and recreational fisheries to the council.
Along with the difference in the calculation of economic worth, management philosophies also differ. For instance, Fig. 9 . Regulations on fishing have evolved through history from no regulations to quota management. the red snapper commercial fishery is moving from quota management toward individual transferable quota (ITQ) management, while the recreational fishery focuses on a bag limit to meet its catch target (Fig. 11) .
Unlike the commercial fishery, monitoring the target number of fish that the recreational fishery is allowed to harvest is problematic because individual anglers are not required to report their catches. As a result, the target is often exceeded, given the lag in time between the catches being tallied and the time the target was actually reached. Regardless of this ambiguity in catches, J.D. must also predict if and how a change in bag limit will influence the recreational charter boat fisher's total income. J.D. reports to the council that the optimal bag limit regulation alternative is to maintain the current bag limit of two fish per person per day. He also cautions the council that if the bag limit goes to zero the recreational charter boat fishery for red snapper will substantially decline and potentially cease to exist because customers pay charter boats not only for the experience, but to bring home fish as well. In J.D.'s report he also discusses the potential to increase profits by establishing ITQs in the commercial fishery. Now that J.D. has submitted his report, it is the council's obligation to choose an appropriate allocation of the TAC between the commercial and recreational fisheries. The council is also responsible for advising the NMFS which regulation alternatives will best serve each fishery.
Part 4. Assessment Goes Public: State Representative Compromises
After a morning of reading through J.D.'s economic reports and Gervis's stock assessment, Dr. Eddy Middleton, the director of Mississippi's Department of Marine Resources, enters a crowded room where everyone has gathered for one of the many public hearings held by the GMFMC. Instead of the usual conference room, this meeting is being held in an old schoolhouse that lacks air conditioning. It is one of the few buildings that has survived Hurricane Katrina and the water line on the inside of the building is still visible a year after the storm. On this hot mid-summer afternoon, the schoolhouse is packed with people. The slight breeze coming from the windows provides little escape from the heat and the sweat accumulating on their brows not only attracts flies but also adds to the uneasiness in the room. Irritated and restless faces look at him from behind makeshift fans as they wait for the public hearing to begin. Eddy looks back at them knowing that the proposed regulation in Amendment 14 regarding bycatch reduction may cause a heated debate. Few shrimp trawlers could keep their businesses open after the storm, but they comprise an enormous presence at today's public hearing on Amendment 14. However, the shrimp trawlers are not the only stakeholders in the room. Also present today are some interest groups, such as the Coastal Conservation Association (CCA), ready to push hard for the implementation of more efficient BRDs and a decrease in trawling effort (Fig. 12) .
Although most of the people in the room could argue their position for hours, each of them must abide by a 3-minute time limit when testifying. Eddy's role in this meeting is to listen to people's statements and take what they say under advisement. He takes out a notepad, clicks his pen, and waits to learn what the public has to say.
First to speak is a member of the CCA, an avid recreational angler, who stands to plead for more strict regulations on shrimp trawlers. He opens his argument by stating that the only reason the meeting is even taking place is because of the council's unsuccessful efforts in fixing the red snapper problem by not requiring the shrimp fishery to take responsibility for their actions. He emphatically states that recreational anglers have complied with low bag limits and increases in minimum size limits and believes that the government has regulated the recreational fishery extensively. Questioning the intent and validity of the regulations in place, he mockingly raises two fingers as he reminds the audience that each recreational angler can only keep two fish. He doesn't understand what impact so few fish would have on the overall red snapper population and how this impact would prompt the government to keep restricting him and other recreational anglers. All he can see are shrimp trawlers significantly contributing to the red snapper problem through their bycatch, almost nine times the number of fish caught by the fisheries targeting red snapper, and yet they have only a few regulations imposed upon them. He ends his speech by suggesting that the council mandate the shrimp fishery to reduce their bycatch by 74%, the highest cutback among the new alternatives.
However, the council knows this is just one perspective. There are many views of this situation, and if one side is heard, it is certain there will be a rebuttal. As the CCA representative reluctantly sits down, a shrimp trawler anxiously rises to his feet ready to refute the previous speaker's accusations. He begins by pointing out that the "bycatch problem" the recreational angler spoke of isn't as detrimental to the red snapper population as the recreational angler originally claimed since the juvenile fish caught have such high mortality rates that the majority of them probably would not have contributed to the population anyway. The shrimp trawler also argues that recreational anglers simply do not realize that the accumulation of all the recreational anglers has a huge impact on the overall resource. For that matter, he believes that the same applies to the commercial fishery. He argues that both fisheries do more harm than they think because of the large quantity of fishers that catch red snapper and the mostly uncounted mortalities that often result after a fish has been released.
As for the accusation of having only a few regulations on trawling, the shrimp trawler claims that the shrimp industry has in fact been heavily regulated. On multiple occasions he has personally had to install BRDs in his nets, costing him hundreds of dollars and possibly reducing the amount of shrimp caught. Contrary to what the CCA representative claims, the shrimp trawler says that the shrimp industry does take its responsibility seriously. Not only do the shrimpers follow federal mandates, but some of them also take their responsibilities a step further by submitting new designs for more efficient BRDs. Regardless of their efforts, the shrimp industry as a whole is barely able to generate enough money to cover costs. Among their list of problems are price declines resulting from an increase in imported shrimp, money spent on equipment to meet changing regulations, and losses that have resulted from the aftermath of Hurricane Katrina. With all the hardships, the shrimp trawler concludes by saying that he fears that any more regulations will put the fishery out of business.
Individual presentations continued one after another for what seemed like days. However, now all the opinions of the public have been stated and the public hearing comes to a close. Eddy has listened to the presentations and he must decide how he will represent his state and the resource in the council. He combines the stock assessment, the economic assessment, and the concerns of the public to form his own opinion on the alternative regulatory actions. As a policymaker, his stress escalates because his vote at the council influences what will become the new regulations that both his state agents and federal agents must later enforce. Eddy believes that the federal regulations reflect often how far removed the federal government is from the realities of the local community; which is why meetings such as this public hearing frustrate Eddy and cause an even greater rift between the federal agency he must answer to and the state agency he must represent.
Part 5. Coming to an End: A Regional Administrator's Decision
It all comes down to this final vote. Today each council member must say aloud in front of the stakeholders present which regulation alternative he or she wishes to implement. Just as the council chair is about to start the voting process, Dr. Samantha Johnson, the regional administrator for the NMFS, remembers the conversation she just had with Mac Campbell during the council's last break. Mac, an angler as well as a conservationist, was outraged that the regulation options did not include a "no throw back policy" with an increased bag limit. Even after petitioning at the SEDAR data workshop and several public hearings, his pleas had not been considered. In a final attempt to persuade the council's decision, he pleaded for her to consider his idea to make the bag limit four per person by making people keep the first four fish they catch. Mac explained that the fish caught and thrown back into the ocean usually die from the physical strain of being yanked out of their habitat. He argued that if catch and release fish are likely to die anyway, then they should be considered part of the bag limit. He described how the rapid decrease in pressure from the deep sea to the surface causes gases to expand inside the fish's body. Their eyes bulge and their swim bladder, stomach, and other internal organs inflate into their mouths. Even if the disoriented fish actually survived the physical stress of being caught, dolphins often circle the boat waiting for an easy meal. Mac knew this from experience and could not understand why having only the first four fish caught as the bag limit was not an option in the vote. He accused the council, including Samantha, of "blind management," where regulations are made by people who have never seen the fish they are managing. Despite his anger, Samantha tried to tell Mac that new techniques were being shown to fishers on how to increase the survival rates of fish that are released. For instance, hypodermic needles can be inserted into the swim bladder of a fish in order to deflate it. Regardless of such methods, Mac was not completely convinced of the fish's survival and his frustrated words continue to linger in Samantha's mind as she takes her place with the other council members.
As the regional administrator for the NMFS, Samantha not only votes today, but she is also responsible for taking the council's decision under advisement and making the final decision on the regulations. She is unlikely to disagree with the council's advisement. However, in the situation where the council members vote in a manner contrary to the stipulations specified in the Magnuson-Steven Fishery Management and Conservation Act, she has the right to request a Secretarial Amendment. In other words, if the council's vote does not best serve the resource and the nation's economy, then she can advise the Secretary of Commerce to override the council's decision.
Because of the complexity and economic importance of the red snapper fishery, she has a huge responsibility to be aware of every facet of the issue. In her extensive preparations, she has read all the SEDAR reports and attended several public hearings. All this involvement has allowed her to appreciate the complexities entailed in recovering the red snapper stock through Amendment 14. Samantha braces herself to deliver her decision as the council chair begins to call upon each member to publicly declare his or her vote.
Part 6. A Brief Summary
The entire process of creating a new regulation is now complete. Starting with the data collection and analysis, scientists piece together the appropriate data from the field. These data are analyzed, assessed, and reviewed through SEDAR where the scientists collaboratively work with public input to determine the status of the stock. Management actions and their regulatory alternatives are developed and the stakeholders comment on them to project the likely impacts of each alternative from all possible viewpoints. These viewpoints include general public opinion that is voiced at public hearings. Public hearings are a venue for the public to address major issues along the way while creating the regulation. Unless conflicts arise and steps need to be re-done, the alternatives and suggestions are presented before the council. The council members must decide how to advise the regional administrator, who makes the ultimate decision on what regulations are passed. Key players such as environmental groups, commercial fisheries, recreational anglers, and outside scientists give their input at various steps along the path to passing policy. All of these contributions influence the regional administrator's final decision. An overview of the steps in the policy making process are shown in the Fig. 13 .
Supplemental Instructions and Teacher's Note
Background for Instructors
Instructors who have no background in fisheries management should not be put off by the specialized topic of this case. Rather, this case can be an effective introduction for both instructors and students to the realm of renewable natural resource management. Fisheries are but one example of publicly owned resources that are exploited for profit by private parties. In this way, fisheries are similar to other harvested but renewable natural resources, such as forests and wildlife. Open-access natural resources throughout the world have a long history of overuse and abuse and this overuse seems to be inevitable as long as these resources remain "common property." Problems with overexploitation of common property were described by Hardin (1968) in a classic, easy-to-read paper that can quickly acquaint both instructors and students with the problems inherent in the management of this type of resource. Hardin's (1968) paper itself makes a wonderful starting point for classroom discussions that could ease students into thinking about the topic of this case. Students will quickly realize that natural resources cannot be effectively protected for the common good unless they are put under some type of management program; the history of fisheries management in the United States is a good example. Before 1976, marine fisheries of the United States were managed in a relatively ineffective piecemeal approach (Ross, 1997) . This changed with the Magnuson-Stevens Fishery Conservation and Management Act. The Magnuson-Stevens Act extended national jurisdiction for fishery resources to 200 miles (322 km) off the coast, required that the nation's fishery resources be managed to produce "optimum benefits for society," and created a national management infrastructure for marine fisheries through a series of eight regional fishery councils (NOAA, 2007) . The councils were created to directly link the fishery community to the management process. It is the activity of one of these councils that is the topic of the present teaching case.
The management of red snapper is a contentious issue in southeastern U.S. fisheries. Given the economic importance of this species, its overfished status is a pertinent topic to everyone involved, from the fishers who harvest red snapper to the policymakers who regulate them. This case study illustrates several steps involved in managing such a fishery by walking the students through the roles of some of the key players. Each role presented should give the students an idea of the skills that each key player has to incorporate into their professional actions. Overall, the instructor can expect to spend two to six class sessions discussing various aspects of this case study.
Learning Objectives
By the end of this case study students will be able to: 1. Understand the basic process of how marine fishery management regulations are developed in the United States through one of several examples. 2. Identify many of the key characters in the process of creating a regulation. 
Key Players and Their Role in the Process of Creating a Regulation
This section introduces the key players in the regulation process introduced in this case study. Described are each character's role and with whom they are most likely to interact. All characters are fictional, although based on actual professional positions. • Also a member of a regional fishery management council who tries to make the best decision for his constituency regarding regulation alternatives within the council process.
• Most likely interacts with fishers, public interest groups, other state and federal agency administrators, fishery biologists/researchers, economists, and council members. 5. Regional administrator for the National Marine Fisheries Service (represented by Dr. Samantha Johnson) • Policymaker at the federal level who evaluates all the information relative to fishery management regulations.
• Votes as a member of a regional fishery management council but also has the ultimate decision on whether a regulation is passed.
• Most likely interacts with council members, state policymakers, the general public, economists, biologists, fishers, and so forth. 6. Fishers (fishers represented throughout the case study)
• Recreational anglers, commercial fishers, and shrimp trawlers who attend public hearings and lobby policymakers to pass regulations that will restrict their fishing the least.
• Most likely interact with other fishers and policymakers at the state and federal level.
Key Issues and Suggested Readings
Although the case study provides most of the essential information, further background information may be helpful when discussing topics that are possibly foreign to your class. These readings may help students better understand the various issues associated with the red snapper fishery presented in this case study. • This study examined the components of the U.S. fishery management system to evaluate the effectiveness and fairness of allowing the public (specifically the fishing industry) to participate in fisheries management decisions. 
